Neuroprotective effect of graded postischemic reoxygenation in spinal cord ischemia in the rabbit.
Early ischemia/reperfusion-induced changes of four phospholipid compounds bound to the inner cell membrane leaflet, i.e., phosphatidic acid, inositol phospholipids, serine phospholipids, and ethanolamine plasmalogens, were studied in a model of spinal cord ischemia in the rabbit during normoxic and graded postischemic reoxygenation. Light and electron microscopic analysis after normoxic reoxygenation disclosed neuronal membrane argyrophilia of the interneuronal pool located in lamina VII of L4-L6 segments. The number of small neurons (10-25 microm in diameter) affected by somatodendritic argyrophilia was greatly reduced, and concomitantly the ultrastructure of the endoplasmic reticulum, mitochondria, and Golgi complexes remained almost undamaged when graded postischemic reoxygenation had been applied. A statistically significant increase of phosphatidylserine and ethanolamine plasmalogen levels, and a decrease of phosphatidic acid, were detected after a short-lasting graded postischemic reoxygenation. The formation of thiobarbituric acid-reactive substances was significantly reduced during 60 min of graded postischemic reoxygenation and remained close to control or ischemic levels. The present data indicate that graded postischemic reoxygenation, which is considered to be neuroprotective, can prevent neuronal argyrophilia and the development of reperfusion-induced alterations of organelles. Moreover, reoxygenation can positively modify ischemia-induced changes of some membrane-bound phospholipids.